Background: Hepatocellular carcinoma (HCC) represents a fifth of common malignancies, with an annual diagnosis of 750,000 new cases. It is the third cause of cancer deaths worldwide. The cirrhotic liver is a leading cause of HCC with the annual conversion rate to HCC in the range of 2-6 %. The underlying liver cirrhosis limits certain treatment modalities that potentially further aggravates liver dysfunction. Over the past decade, there were substantial improvements in the HCC resection techniques that has resulted in the reduction of operative mortality. This allowed doing major hepatectomy in cirrhotic patients who are suitable for liver transplantation but lacking availability of cadaveric or living donors. Also, patients who have multi-focal HCC underlying cirrhosis which render them unsuitable for liver transplantation due to its extension beyond Milan criteria. Objective: The objective of this study was to assess the benefits and selection criteria of HCC surgical resection within child-Turcotte-Pugh score (CTP) A and B liver cirrhosis to achieve the best surgical outcomes. Methods: We performed a literature search within English written trials using PubMed and MEDLINE reviews databases from 1986 to 2017. One hundred fifty studies are included in this review evaluating various parameters including HCC and compensated cirrhosis prevalence, pathogenesis, clinical presentation, and diagnostic methods. Furthermore, we have compared oncological hepatic resection with other modalities like transarterial chemoembolization, liver transplantation, embolization of the portal vein, laparoscopic hepatic resection, and ALPPS technique. Principles of surgical hepatectomy and postoperative complications are also presented in this review.
of hepatic stiffness and exclusion of cirrhosis caused by multiple different causes. A score of more than 12.5 kPa has an accuracy of more than 90% to diagnose liver cirrhosis [39, 40] . The previously mentioned ultrasound signs of hepatic cirrhosis can be revealed by cross-sectional imaging including contrast-enhanced computed tomography scan (CT) in portal venous phase and magnetic resonance imaging (MRI) which are precise in the diagnosis of cirrhosis with a variable success rate [41, 42] . Also, imaging studies are requested for planning oncological treatment and follow-up of metastatic recurrence [43] . American Association for the Study of Liver Disease (AASLD) and European Association for the Study of Liver (EASL) guidelines recommend abdominal ultrasound as surveillance study. If the ultrasound image shows suspicious nodules in cirrhotic liver below 1 cm then these nodules are re-examined two times per year. In the absence of nodular changes over two years, annual surveillance was recommended [44, 45] . Some authors recommended that a screening strategy of combined abdominal ultrasound and serum alfa-fetoprotein measurement every 6-months reduced HCC mortality rate by forty percent [46] . If HCC with a size between 1-2 cm discovered in hepatic cirrhosis by enhanced CT or MRI, images will show a high arterial contrast uptake followed by rapid washout in the late stage (Figures 1, 2) [47] . Currently, the HCC diagnosis often depends on cross-sectional imaging rather than angiography [48] . The EASL recommended histological biopsy is not mandatory in HCC diagnosis if HCC nodule on MRI or CT angiography is found to be more than 2 cm in diameter with AFP elevation in sequential measurements or more than 400 ng/mL [45, 49] . On the other hand, liver biopsy is commonly requested for hepatic cirrhosis of unknown etiology [50] . In the early diagnostic phase of HCC, the positron emitting tomography (PET) scan is not suitable except in suspicion of extra-hepatic metastases that are not seen on CT or MRI images [51] . DOI 
Benefits of oncological hepatic resection
HCC resection aimed at radical removal of the tumor and morbidity reduction. Therefore, patient selection is crucial [13] . After hepatic resection, operative mortality range between three to eight percent and the five years survival rate reached thirty to fifty percent [59] . In a large series of 22800 of hepatectomy cases, 22% were free from HCC recurrence over ten years [60] .
Hepatic resection for HCC has several advantages:
1. Compared to liver transplantation it requires no waiting time and is performed in any well prepared medical centers. 
Selection of candidates for oncological hepatic resection

The liver functional reserve estimation • Determining of functional residual liver volume after oncological resection
The least residual hepatic volume in non-chronic liver disease patients needed for the avoidance of advanced hepatic dysfunction postoperatively was twenty to thirty percent [82] . In the 1990s, very few studies analyzed cirrhotic patients for the role of future remnant hepatic volume prognosis. Shirabe et al. have studied chronic liver disease in 80 patients and fifty percent of them suffered from cirrhosis did a major hepatectomy and revealed that liver failure deaths happened when a remnant hepatic volume less than 250 mL/m 2 body surface and concluded that safe limit of major hepatectomy depending on functioning residual volume of the liver. Currently, highly resolution CT volumetry scan can measure residual volume that is accepted for safe hepatectomy which is 30%
in non-cirrhotic liver disease and 40% in CTP A cirrhosis not complicated by portal hypertension [83, 84] . In 2012, the associating liver partition and portal vein ligation for staged hepatectomy (ALPPS) technique was first published for raising the resection chances of inoperable HCC through rapid hypertrophy of the future liver remnant (FLR) which reduces postoperative liver failure risk. [85] .
• Assessment of liver function
For more than forty years the Child-Turcotte-Pugh score known as a gold stan- [89, 94] . Currently, it is correlated with postoperative resection outcomes and hepatectomy candidates selection. If the score was more than nine, this generally was associated with higher postoperative liver failure rates [89, 91] . Other studies revealed if the score is equal or less than ten, this means patients are suitable for partial hepatectomy [87, 95, 96] 
Comorbidities of other organs
Severe comorbidity like congestive cardiac failure and chronic renal failure must be considered as contraindications for surgical removal of HCC. Diabetes mellitus is common in patients that suffer from cirrhosis and recently a report showed post-hepatectomy morbidity and mortality in these patients [106, 107] .
Hence, the guidelines in western countries currently recommend resection exclusively for cirrhotic cases have well-preserved liver function determined by normal bilirubin levels in serum associated with HVPG ≤10 mmHg or platelets number ≥100×109 per liter. By following these strict criteria, the liver resection can be 
Embolization of the portal vein (EPV):
Before hepatic resection EPV is helpful in increasing residual volume of the liver when extended hepatectomy is mandatory and when liver remnant volume is inadequate [111] [112] . Prospective studies revealed that an early outcome improvement in patients who had right HCC hepatectomy with portal vein embolization preoperatively. The complication rate of EPV is 10-20% and accelerated portal hypertension can appear in 1% of cirrhotic patients [112] [113] . EPV is relatively contraindicated if there are segmental portal occlusion/invasion, biliary obstruction, coagulopathy and renal failure [114, 115] .
Principles of surgical hepatectomy
Intraoperative bleeding is a major risk that determines the perioperative mortality.
The following are some points on the principles of surgical resection: 
Hepatectomy that depends on anatomic Couinaud segments is not important, but
high care should be given to vascularized parenchyma preservation for prevention of postoperative liver failure [122] . In particular, this maneuver might be useful in cases with mild portal hypertension and advanced CTP B cirrhosis [123] . 4. One centimeter wide margin is generally adequate. However, two centimeters wide margin produces greater survival rate ( Figures 5, 6 ) [122, 124, 125] . 6. The anterior approach may be beneficial in large tumors, where caval vein mobilization may need traction or pressure on the tumor has a capability to cause bleeding, rupture and tumor cells dissemination [130, 131] . This technique has been helped by the hanging maneuver through blunt dissection to pass a band between the right and middle hepatic veins and in front of the inferior vena cava. Band traction makes a straight transection with bleeding control in its depths [132, 133] .
Furthermore, fibrin glue application following hepatic resection is not beneficial in controlling of blood loss and in a reduction of blood transfusion requirements [134] .
7. Current standards of liver resection describe 2-3% mortality rate and five-year survival rate around sixty percent [135] .
When comparing open hepatic resection and laparoscopic resection, 90% of laparoscopic resections were minor resections [136] . Because of the underlying liver disease, post-HCC hepatectomy complications occur in fifty percent of cases [137] . Laparoscopic hepatectomy advantages are minimal peritoneal dissection, less aggressive technique, reduced ascitic fluid and liver failure [138, 139] . Furthermore, reduced laparoscopic postoperative adhesions help in future liver transplantation salvage with less morbidity when compared to open hepatectomy [140] . Major disadvantages which reduce widespread of laparoscopic liver resection are difficulties in the transection of parenchyma and tissue mobilization that may be associated with massive bleeding risk. In addition to greater difficulty in performing anatomical resections and wide margin resection [141, 142] .
Postoperative complications of oncological hepatic resection in compensated cirrhosis
The hepatic resection in cirrhotic portal hypertension showed increased morbidity with a range from twenty-two percent to fifty percent [67, 71, 72, 143] . These complications arranged in the following points: 
Postoperative hemorrhage in cirrhotic patients may include superficial wound
bleeding, resection site bleeding and gastrointestinal bleeding. Therapies that include coagulation products supplementation are highly important [150] .
In conclusion, this review has demonstrated that hepatic cirrhosis complicated by portal hypertension is not an absolute contraindication for HCC resection. Furthermore, elective surgery must not be directed exclusively to CTP A cirrhosis but it can be applied to highly selected patients who had suffered from advanced hepatic cirrhosis. If multifocal HCC underlying hepatic cirrhosis was unsuitable for liver transplantation, hepatectomy can be carried out to increase the tumor cure chances, prevent its recurrences and lead to significant survival rate improvement. The degree of cirrhosis significantly affects the decision of primary hepatic carcinoma treatment and it's prognosis. The interdisciplinary assessment of liver function by surgeons, hepatologists, anesthesiologists and specialists of critical care are essential for maximum critical stabilization of the patients.
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